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The clinical significance of early 8T segment elevation
in patients with non-Q wave infarction is unknown.
Therefore, 150consecutive patients with creatine kinase
isoenzyme-confirmed acute uncomplicated myocardial
infarction who had 8T segment elevation of I mm or
more in at least two contiguous leads on the admission
electrocardiogram were analyzed. None received throm-
bolytic therapy or acute coronary angioplasty. Predis-
charge angiography, radionuclide ventriculography and
exercise thallium-201 scintigraphy were performed
10 ± 3 days after myocardial infarction. Based on serial
electrocardiograms (on days I, 2, 3 and to), all 150
infarcts were classified as Q wave (n = 115 [77%Dor
non-Q wave (n = 35 [23%D.
Although patients with Q wave infarction exhibited
greater 8T elevation, the amount observed in the non-
Q wave group was appreciable, as reflected by the num-
ber of leads with 8T elevation (3.8 ± 1.8 versus 3.1 ±
1.2, p = 0.007) and the sum of the 8T elevation (9.6 ±
7.4 versus 6.2 ± 6.2 mm, p = 0.016). When compared
with the Q wave group, patients with non-Q wave in-
farction had a shorter time to peak creatine kinase
(23.0 ± 9.1 versus 15.8 ± 7.9 hours, p = 0.0001), a
higher infarct vessel patency rate (24 versus 57%, P =
0.001), lower peak creatine kinase values based on 4
Prolonged chest pain and ST segment elevation on the ad-
mission electrocardiogram constitute the most important cri-
teria for enrollment in randomized trials of thrombolytic
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hour sampling (l,372 ± 964 versus 664 ± 924 IU/liter,
p = 0.0002) and a higher left ventricular ejection frac-
tion (46 ± 12% versus 54 ± 9%, P = 0.0003).
Among all admission historic and electrocardio-
graphic data available for the 95 patients without patho-
logic Q waves on the admission electrocardiogram, two
variables were found to be independent predictors of
infarct type: a history of prior infarction and 81 segment
elevation between 1 and 2 mm. The presence of these
two variables correctly identified 24 (69%) of 35 patients
withnon-Q wave infarction, Whereastheir absence iden-
tified.43 (72%) of 60 patients with Q waves.
In summary, the pathogenesis of rion-Q wave myo-
cardial infarction in some patients may involve spon-
taneous coronary reperfusion characterized by early
peaking of serum enzyme levels and a high prevalence
of patent infarct vessels, which results in better left ven-
tricular function and regional perfusion. These resuits
may have implications for the design of thrombo-
lytic trials because 23% of ali patients with early 8T
elevation evolved non-Q wave infarction with a late in-
farct vessel patency rate approaching that seen in pa-
tients treated with thrombolytic agents.
(J Am Coli CardioI1987;9:18-25)
therapy for acute myocardial infarction (1,2). The rationale
for using these criteria for patient selection is based on the
assumption that most patients with significant ST elevation
who received conventional therapy will develop transmural
necrosis and pathologic Q waves (3). Currently, however,
this assumption is unproved because there are essentially
no natural history data on the evolution and characterization
of Q wave versus non-Q wave infarction in patients pre-
senting with acute ST segment elevation. Such information,
collected prospectively, seems important because data from
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our group (4) and others (5-7) indicate that in general ,
patients without pathologic Q waves have a smaller infarct,
better residual left ventricular function, a higher infarct ves-
sel patency rate and a more favorable 'short-term prognosis
compared with patients with Q waves , Therefore, the end
points used to evaluate treatment success in thrombolytic
trials, such as infarct size, residua/left ventricuiar function,
patency of the infarct-related vessel and mortality. may not
be appropriate in patients with early ST .segment elevation
who subsequently evolve non-Q wave infarction.
In order to address these issues, we analyzed data from
an ongoing and prospective natural history study of uncom-
plicated acute myocardial infarction. From this cohort, we
identified all patients who had significant ST segment ele-
vation on the admission electrocardiogram so that the fol-
lowing objectives could be pursued: I) to define the prev-
alence of non-Q wave infarction in patients presenting with
acute ST segment elevation; 2) to determine whether, in
this population, the absence of new Q waves is associated
with a smaller infarct size, better residual left ventricular
function, a higher infarct vessel patency rate and more re-
sidual ischemia; and 3) to determine if the type of infarction
can be predicted from information available at the time of
hospital admission .
Methods
Patient population criteria. Between February 1979
and August 1984. ISO patients were admitted consecutively
to our coronary care unit who were 65 years of age or
younger, had STsegment elevation of I mm or more in
two or more contiguous leads on the admission electrocar-
diogram and who satisfied the following criteria: I) acute
uncomplicated myocardial infarction (8) diagnosed by typ-
ical history of chest pain and an increase and decrease of
the creatine kinase isoenzyme; 2) ,absence of valvular, con-
genital or cardiornyopathic heart disease or a history of
coronary bypass surgery; 3) absence of cardiogenic shock,
ventricular septal defect or papillary muscle rupture; 4) ab-
sence of left bundle branch block; 5) absence Of serious
noncoronary disease that might limit long-term follow-up ;
and 6) willingness to give informed consent to undergo
submaximal exercise thallium-20 I scintigraphy. rest radio-
nuclide ventriculography and coronary angiography before
hospital discharge .
All patients received routine postcoronary care and none
received thrombolytic therapy or emergency angioplasty.
The 150 patients that .form the basis of this report are part
of a larger study group of patients with acute myocardial
infarction . Subgroups of this larger, natural history study
have been included in previously published analyses (4,9-12) .
Clinical evaluation. A detailed clinical history was ob-
tained from each patient on admission . During the remainder
of hospitalization, patients were evaluated daily by at least
one staff cardiologist and a research nurse. Serum creatine
kinase levels were measured on admission and at 4 hour
intervals for the first 24 hours , then daily until a normal
value was attained . Each patient was assigned by clinical
criteria to Killip classes I through III (13) and for further
characterization , the Norris coronary prognostic index (14)
was calculated .
Electrocardiographic evaluation. Twelve iead electro-
cardiograms were obtained on admission (day I) and days
2, 3 and 10, using a recorded standard of 0 .\ mY = I mm .
All serial electrocardiograms were read by two independent
observers who were unaware of other patient data. When
disagreement occurred with reference to infarct type (Q
wave versus non-Q wave) or to ST segment quantification,
a third observer interpreted the tracing in question and the
majority reading prevailed. A Q wave infarction was des-
ignated if new Q waves of 30 ms or longer appeared on
serial electrocardiograms in two ot more contiguous leads .
A non-Q wave infarction was designated if these criteria
were not met and if there was active evolution of ST segment
or T wave changes, or both. on serial electrocardiograms.
ST segment elevation on the admission electrocardiogram
was measured with calipers 40 ms after the J point using
the preceding TP segment as a baseline . For inclusion in
this report, ST segment elevation of I mm or more was
required in at least two contiguous leads . An ST elevation
score was then calculated by adding the amount of ST el-
evation from all leads with I mm or more ST elevation .
Reciprocal changes were defined as I mm or more ST seg-
ment depression below the TP segment in two or more of
the following leads: II, III and aYF for patients with anterior
lead ST elevation or Y I to Y6 for patients with inferior lead
ST elevation.
Exercise thalIium-201 imaging protocol. All patients
were exercised on a treadmill using the Naughton protocol
(15) a mean of 10 :±: 3 days after the onset of infarction .
Patients exercised to a heart rate target of 120 beats/min,
achievement of 5 metabolic equivalents (METs), or until
the onset of limiting symptoms or signs . A dose of 1.8 to
2. J mCi of thallium-201 (New England Nuclear Corpora-
tion) was injected intravenously. followed by a 10 cc saline
flush as the patient approached either the target heart rate ,
work load or limiting symptoms. Exercise was continued
for an additional 60 seconds if symptoms, electrocardio-
graphic changes and blood pressure were stable. Significant
ST segment depression was defined as \ mm or more of
horizontal or downsloping depression that persisted 80 ms
after the J point in three consecutive beats .
Thallium imaging in the anterior projection began with
the patient supine 10 minutes after injection arid was fol-
lowed by the 45 and 70° left anterior oblique projections,
respectively. The anterior and 45° left anterior oblique im-
ages were repeated I and 2 to 3 hours later. All images
were recorded for 10 minutes on an Ohio Nuclear 420 port-
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able gamma camera with an all-purpose (GAP) medium
sensitivity collimator and a 25% window centered on the
80 keV X-ray peak. In addition to conventional scintipho-
tographic imaging on transparency film for assessment of
lung thallium-201 activity (10), all results were stored in a
computer (MDS-MUGA cart or A2) for standardized image
formation and quantification of relative thallium-20 I activity
in the myocardium by methods described previously
(9,11,16,17).
Thallium-201 image interpretation. For the purpose
of analysis, the anterior image was divided into anterola-
teral, apical and inferior segments and the 45° left anterior
oblique image into septal, inferoapical and high postero-
lateral segments. Each segment was evaluated separately.
Criteria for classifying a scan segment as abnormal were
based on the relative quantitative evaluations of both the
initial images ( 10 minutes after exercise) and delayed images
(2 to 3 hours after exercise). To be considered normal by
quantitative criteria, a scintigram was required to show uni-
form thallium uptake on the initial image, with subsequent
washout of the radiotracer over the 2 to 3 hour imaging
period (falling time-activity curve). A myocardial segment
was designated abnormal if thallium-20l uptake was re-
duced by 25% or more in the anterolateral, ariteroseptal,
apical, posterolateral or inferoapical segments and 35% or
more in the inferior segment relative to the myocardial re-
gion of most intense uptake on the initial images. The de-
layed images were used to characterize initial perfusion
abnormalities as either persistent or showing redistribution.
Persistent thallium-20l defects were designated if no redis-
tribution was documented on numerical analysis and re-
gional myocardial thallium activity remained persistently
reduced during the imaging period (9,16).
All thallium-20l images from each patient were exam-
ined by two independent, experienced observers without
knowledge of patient identity, clinical data, the results of
exercise testing, multigated blood pool imaging or coronary
angiography. In cases of discordant interpretation, a third
independent reading was sought and the majority opinion
prevailed.
Radionuclide ventriculography. After the delayed thal-
lium-201 images were obtained, equilibrium-gated blood
pool imaging was performed at rest to determine left ven-
tricular ejection fraction and segmental wall motion patterns
according to methods reported previously (12,18). The left
ventricular ejection fraction was calculated from the 45° left
anterior oblique (or modified' 'best septal") projection using
a standard count-volume method. For analysis of regional
left ventricular wall motion, scintigraphic data were dis-
played in a flicker-free endless loop movie format. Wall
motion was assessed qualitatively by dividing the left ven-
tricle into anterolateral, apical and inferior walls in the an-
terior view and septal, inferoapical and posterolateral walls
in the 45° left anterior oblique view, based on expected
coronary distribution patterns, Each segment was evaluated
for the presence and degree of asynergy according to the
terminology used by Herman and Gorlin (19). Wall motion
was graded by three observers without knowledge of electro-
cardiographic, thallium- 20 I or angiographic findings, and
a consensus interpretation was obtained based on a five point
scale: - I = hyperkinetic; 0 = not seen; + I = normal;
+2 = hypokinetic; +3 = akinetic; and +4 = dyskinetic.
A global wail motion score was derived, as well as an infarct
zone wall motion score, by adding the scores of individual
segments. These wall motion scores were indexed by di-
viding the wall motion score by the number of segments
analyzed.
Coronary angiography. All patients underwent selec-
tive coronary angiography II ± 3 days after the onset of
acute myocardial infarction (within 72 hours of the sub-
maximal exercise thallium-201 study and gated blood pool
scanning) by either the percutaneous femoral (Judkins) or
brachial (Sones) technique. The three major coronary ar-
teries and their branches were independently examined by
two experienced angiographers without knowledge of
electrocardiographic or radionuclide findings using multiple
oblique projections according to a 15 segment model rec-
ommended by the American Heart Association (20). Seg-
mental coronary artery narrowings were considered hemo-
dynamically significant if the narrowing was 50% or greater
in any projection and each patient was classified as having
one, two or three vessel coronary artery disease. Significant
narrowings in large diagonal or marginal branches were
considered lesions of the left anterior descending or left
circumflex coronary artery, respectively. Narrowing of the
left main coronary artery was recorded as disease in both
the left anterior descending and left circumflex arteries.
In patients with two or three vessel disease, the infarct-
related artery was identified by determining the area of max-
imal asynergy on gated blood pool scanning and correlating
this with the coronary anatomy and the acute electrocardio-
graphic changes (4). This vessel was considered to have a
proximal stenosis if the most severe narrowing occurred in
segment I for right coronary artery infarcts, segments 5 or
6 for left anterior descending artery infarcts and segment
II for left circumflex artery infarcts, according to the 15
segment model. All infarct-related vessels were classified
as patent or occluded. Patency was designated only if prompt
ariterograde filling of the distal vessel was demonstrated
during selective coronary injection. Vessels showing no an-
terograde flow beyond the point of occlusion were recorded
as occluded as were those with perceptively slow antero-
grade flow and only minimal or incomplete filling of the
vessel past the obstruction. Finally, a coronary artery jeop-
ardy score was calculated for each patient by the method
of Dash et al. (21).
Statistical analysis. Continuous data are recorded as
mean value ± SD except when indicated for graphic pur-
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poses, in which case mean value ± SEM is employed.
Group comparisons of two groups were done by t tests.
Comparisons of more than two groups were done by analysis
of variance. Categorical phenomena (rates) were compared
by the chi-square or two-tailed Fisher's exact test (when
low expected values were found). A probability (p) value
of less than 0.05 was considered significant. Discriminant
function analysis was used to identify multiple independent
predictors of infarct type.
Results
Among the 150 patients, serial electrocardiograms re-
vealed Q wave infarction in 115 (77%) and non-Q wave
infarction in 35 (23%). Table I shows that there were no
significant differences between these two groups with re-
spect to age, gender, mean number of risk factors, prior
angina pectoris, Killip class in the coronary care unit or
Norris index. Compared with patients with Q wave infarc-
tion, more patients in the non-Q wave group had a prior
myocardial infarction (10 versus 26%, p = 0.02). Although
duration of chest pain before admission to the coronary care
unit was not considered an enrollment criterion, it was sim-
ilar in both groups of patients (4.9 ± 8.8 versus 4.3 ± 4.1
hours).
Group comparisons. Peak creatine kinase values (Fig.
I) and the time from onset of symptoms to peak creatine
kinase were greater in the Q wave than in the non-Q wave
group (1,372 ± 964 versus 664 ± 924 IU/liter, p = 0.0002
and 23.0 ± 9.1 versus 15.8 ± 7.9 hours, p = 0.0001,
respectively). Radionuclide ventriculography showed that
both global and regional left ventricular function were sig-
nificantly better in the non-Q wave group. Compared with
patients with Q wave infarction, those with non-Q wave
infarction had a higher ejection fraction (46 ± 12% versus
54 ± 9%, p = 0.0003), fewer akinetic segments (2.2 ±
1.7 versus 0.9 ± 1.4, p = 0.0(02) and a lower infarct
Table I. Baseline Clinical Characteristics in 150 Patients
Q Wave MI Non-Q Wave MI
(n = 115) (n = 35) P Value
Age (yr) 50.3 ± 87 51.5 ± 7.9 NS
Sex (male) 98 (85%) 28 (80%) NS
Number of risk factors* 2.2 ± 1.0 2.4 ± 1.0 NS
Prior angina pectoris 37 (32%) 15 (43%) NS
Prior myocardial infarction II (10%) 9 (26%) 0.02
Duration of chest pain 4.9 ± 88 4.3 ± 4.1 NS
before admission (hours)
Admission Killip class 1.4 ± 0.5 1.3 ± 0.5 NS
Maximal Killip class 1.6 ± 0.6 1.4 ± 0.6 NS
Norris index 2.5 ± 1.7 3.0 ± 2.4 NS
"Hypertension. smoking, hypercholesterolemia, family history of coro-
nary disease at 60 years of age or less, diabetes mellitus and obesity.
MI = myocardial infarction.
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Figure I. Creatine kinase (CK) and radionuclide ventriculographic
data in the Q wave (open bars) and non-Q wave (solid bars)
groups. LV = left ventricular. Horizontal bars indicate SEM.
zone asynergy score (2.1 ± 0.6 versus 1.6 ± 0.6, p =
0.0001).
The results of quantitative thallium scintigraphy (Fig. 2)
revealed that compared with the Q wave group the number
of left ventricular segments with redistribution defects was
greater and the number of persistent defects less in the
non-Q wave group (0.8 ± 1.0 versus 1.3 ± 1.3, p = 0.016
and 2.1 ± 1.0 versus 1.2 ± 1.0, p = 0.0001, respectively).
Analysis ofthe angiographic data showed that the extent
and distribution of coronary artery disease were similar in
the two groups (Fig. 3). There was no significant difference
between the Q wave group and the non-Q wave group with
respect to the number of diseased vessels, the Dash jeopardy
score (4.5 ± 2.7 versus 4.1 ± 3.1) or the vessel responsible
for the infarction. Interestingly, however, the percent of
Figure 2. Results (mean ± SEM) of quantitative thallium scin-
tigraphy in the Q wave (open bars) and non-Q wave (solid bars)
groups.
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0.0018). Thallium scintigraphy identified more segments
with redistribution defects and fewer segments with per-
sistent defects in the non-Q wave group (0.8 ± 1.0 versus
1.3 ± 1.3, P = 0.0313 and 2.0 ± 1.0 versus 1.2 ± 1.0,
P = 0.0002, respectively). Angiographic results again showed
a similar extent and distribution of coronary artery disease.
However, as before, the percent of patients with a patent
infarct vessel was significantly greater in the non-Q wave
group (25 versus 57%, p = 0.004).
A summary of the initial electrocardiographic data on
the subgroup of 95 patients whose infarction type was un-
known at admission is shown in Table 2. Significantly more
patients with non-Q wave infarction had between 1 and 2
mm of ST segment elevation whereas ST elevation of 3 mm
or greater was more common in the Q wave group. The
number of leads with ST elevation and the ST elevation
score were both greater in patients with Q waves. Also,
reciprocal changes were found more frequently in the Q
wave group. Finally, there was no difference between the
two groups in the location of infarction. Representative ex-
amples of the admission and the day 3 electrocardiograms
from a patient with an inferior Q wave infarction and a
patient with an inferior non-Q wave infarction are shown
in Figure 4.
When all historical and electrocardiographic data avail-
able at the time of hospital admission were analyzed, six
variables were found to be individually predictive of infarct
type. These included the five variables listed in Table 2 and
prior infarction, which was more common in the non-Q
wave group (8 versus 26%, p = 0.021). When these six
variables were subjected to stepwise discriminant function
analysis only two were found to be independent predictors
of infarct type: a history of prior infarction and ST elevation
between I and 2 mm. Using these two variables as predic-
*Anterior = VI to V4; inferior = II. III. aVF; lateral = I. aVL. V,
to Vo.
Table 2. Admission Electrocardiographic Data in the
95 Patients Without Pathologic Q Waves on the
Admission Electrocardiogram
Q Wave MI Non-Q Wave MI
(n = 60) (n = 35) P Value
Magnitude of ST
elevation (mm)
I to 1.9 14 (23%) 19 (54%) 0.004
2 to 2.9 20 (33%) 9 (26%) NS
:2:3 26 (43%) 7 (20%) 0.021
Number of leads with ST 3.8 ± 1.8 3.1 ± 1.2 0.026
elevation
STelevation score (mm) 9.9 ± 7.7 6.2 ± 6.2 0.018
Reciprocal changes 28 (47%) 7 (20%) 0.009
Location*
Anterior or anterolateral 19 (32%) 10 (29%) NS
Inferior or inferolateral 32 (53%) 19 (54%) NS
Other 9 (15%) 6 (17%) NS
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patients with a patent infarct vessel was significantly higher
in the non-Q wave group (24 versus 57%, p = 0.00l).
Subgroup analysis. To determine whether information
available at the time of hospital admission could predict the
type of infarction, we censored 55 patients from the original
cohort who had pathologic Q waves on entry. These 55
patients were excluded from further analysis because all of
them had a Q wave infarction identified at the time of hos-
pital admission. None of these patients subsequently had
regression of the admission Q waves. This left 95 patients
for analysis (60 with Q wave infarction and 35 [37%1 with
non-Q wave infarction) whose electrocardiographic changes
were restricted to the ST segment and whose ultimate infarct
type was unknown at the time of hospital admission. When
these two subgroups were compared, the results were similar
to those observed in the entire cohort of 150 patients. Com-
pared with the 60 patients with an evolved Q wave infarc-
tion, the 35 with non-Q wave infarction had lower peak
creatine kinase levels (1,309 ± 871 versus 664 ± 924 lUI
liter, p = 0.001) and a shorter time to peak creatine kinase
(23.0 ± 9.1 versus 15.8 ± 7.9 hours, p = 0.0004). The
left ventricular ejection fraction was higher (46 ± 11%
versus 54 ± 9%, p = 0.0013) and the number of akinetic
segments was lower (2.0 ± 1.8 versus 0.9 ± 1.4, P =
0.0029) in the patients with non-Q wave infarction. Also,
the infarct zone asynergy score indicated less necrosis in
the non-Q wave group (2.1 ± 0.6 versus 1.6 ± 0.6, p =
Figure 3. Angiographic data (mean ± SEM) in the Q wave (open
bars) and non-Q wave (solid bars) groups. LAD = left anterior
descending artery; LCx = left circumflex artery; NS = not sig-
nificant; RCA = right coronary artery; YD = vessel disease.
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Figure 5. Predicted versus observed type of infarction in the 95
patients without pathologic Q waves on the admission electrocar-
diogram . MI = myocardial infarction; NQ non-Q wave in-
farction; Q = Q wave infarction; ST Seg i = ST segment
elevation (see text).
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Figure 4. Representative examples of the admission and day 3
electrocardiograms from a patient with an inferior Q wave myo-
cardial infarction (A) and an inferior non-Q wave myocardial in-
farction (B). Note the similar amount of inferior lead ST segment
elevation on both admission electrocardiograms.
tors, the type of infarction (Q versus non-Q wave) was
calculated for each of the 95 subjects and the calculations
were examined for accuracy. Figure 5 shows that 24 (69%)
of 35 patients with non-Q wave infarction were correctly
identified by the presence of the independent variables. The
absence of these two variables correctly predicted 43 (72%)
of 60 patients in the Q wave group.
Discussion
Our results indicate that in a substantial fraction of pa-
tients (23% overall and 37% when patients with Q waves
on admission were excluded) with creatine kinase-confirmed
acute myocardial infarction who presented with prolonged
chest pain and ST segment elevation, pathologic Q waves
did not evolve on serial electrocardiography. This agrees
with the data of Boden et al. (22) who found that 36% of
538 patients with non-Q wave infarction had ST elevation
on entry into their protocol. Our data also show that, com-
pared with patients with Q wave infarction, these patients
with non-Q wave infarction had less necrosis and better
residual left ventricular function, as evidenced by lower
peak creatine kinase values. fewer akinetic or dyskinetic
segments, higher radionuclide ejection fraction (Fig. I) and
fewer persistent defects by quantitative thallium-20 I scin-
tigraphy (Fig. 2). Of interest. these observations were made
despite a higher prevalence of prior myocardial infarction
in the non-Q wave group (Table I). Finally, the greater
number of redistribution defects in the perfusion zone of
the infarct vessel in patients with non-Q wave versus Q
wave infarction implies more residual periinfarction isch-
emia in the former group.
The finding of more prior infarctions. 70% of which were
non-Q wave events. in the non-Q wave group suggests that
these patients are vulnerable to repetitive ischemic insults.
Indeed, several studies have already demonstrated that the
risk of reinfarction, usually in the same area as the original
injury, is greater after non-Q wave than after Q wave in-
farction (4,23-28).
Pathogenesis of non-Q wave infarction. The smaller
infarct size in the non-Q wave group may be related to early
coronary reperfusion as a result of spontaneous thrombolysis
in a partially or completely occluded infarct vessel, or relief
of vasospasm. or both. The following observations from the
present study and others appear to support this hypothesis:
I) on admission, all of our patients had I mm or more of
ST segment elevation in at least two contiguous leads, sug-
gesting transient coronary occlusion; 2) the time from onset
of infarction to peak creatine kinase was shorter in patients
with non-Q wave infarction (Fig. I), in keeping with the
concept of early reperfusion (29-3 1); 3) the infarct vessel
patency rate was higher after non-Q wave infarction (Fig.
3), implying that either the artery was never completely
occluded or that spontaneous reperfusion had occurred; 4)
previous studies have found that patients with ST segment
elevation and incomplete coronary occlusion have a higher
24 HUEY ET AL.
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ejection fraction 10 to 14 days after infarction and a creatine
kinase time curve that is indistinguishable from that of pa-
tient s with an occluding thrombus who undergo success ful
reperfusion with streptokinase (32-35); 5) cont ract ion band
necrosis, the histologic hallmark of reperfu sion, and hem-
orrhage are more often found in patient s dying of non-Q
wave than of Q wave infarction (36); 6) a nonoccluding
thrombus has been reported in patients with non-Q wave
infarction (37.38); 7) dynamic changes in coronary vaso-
motor tone have been implicated in the pathogenesis of acute
myocard ial infarct ion and in subsequent ischemic events
(39- 43); and 8) result s of a recent large scale randomized
placebo-controlled trial (44) indicate that diltiazem reduces
the incidence of early reinfarction after acute non-Q wave
infarction .
Predicting non-Q wave infarction. Because the path-
ogene sis of Q wave and non-Q wave infarction may be
different , the optimal therapy for these two types of infarc-
tions may differ in the acute setting . If this is the case, it
would be important to be able to pred ict the ultimate infarct
type at the time of hospital admi ssion with reasonabl e ac-
curacy . Fifty-five (37%) of our 150 patients had pathologic
Q waves on entry to the coronary care unit and therefore
had a Q wave infarction identified at the time of hospital
admission. In the remaining 95 patients whose admission
electroca rdiographic changes were restricted to the ST seg-
ment , a history of prior infarction and ST elevation between
I and 2 mOl only were independent predictors of infarct
type. The presence of these two variables correctly identified
24 of 35 patient s with non-Q wave infarction. whereas the
absence of these variables correc tly identified 43 of 60 pa-
tient s with Q wave infarction. Therefore, a total of98 (85%)
of 115 patients with Q wave infarction and 24 (69%) of 35
patient s with non-Q wave infarction would have been cor-
rectly pred icted from the history and admission electrocar-
diogram .
Implications for clinical trials. Our data show that in
the majority of patients with uncomplicated. acute myo-
cardial infarction who present with I rnm or more of ST
seg ment eleva tion in two or more contiguous leads a Q wave
infarction will evolve . However , in a significant minorit y
it will not . and the electrocardiographic changes will be
restricted to the ST segment and T waves. These patients
with a non-Q wave event have a smaller infarct . better left
ventricular function and more residual periinfarction isch-
emi a than their counterparts with a Q wave infarction . Also ,
the patency rate of the infarct-related vesse l in the non-Q
wave group (57%) approaches the patency rate found in
recent intravenous thrombolytic trials (2) . If similar patients
with non-Q wave infarction are not equally distribut ed be-
tween treatment and control groups in future randomized
thrombolyt ic trials. the results could be biased. especiall y
with respect to information on infarct size. left ventricular
function and infarct vessel paten cy rate . Because the degree
of ST segment elevation on the admiss ion electrocardiogram
was an independent predictor of infarct type in our study.
we belie ve that this variable should be taken into account
in analyzing the results of ongoi ng and future thrombolytic
trials that do not include preintervention angiography .
Implications for therapy. There are seve ral potenti ally
important clinical implications concerning the abilit y to de-
tect a non-Q wave infarction in patient s ea rly after admis-
sion. First , because many of these pat ient s appear to have
spontaneous reperfu sion and high grade residual stenosis
subtending viable but jeopardized myocardium , pharma-
co logic approaches or mechanical revas cularization to main-
tain infarct vessel patency might be indicated . Although
prophylactic anticoagulation with heparin or warfarin. as-
pirin or early angioplasty may be efficacious in reducing
the risk of reocclusion and infarct extension. there are no
prospective data that prove such benefit in patients with
acute non-Q wave infarction . Because dynamic changes in
coro nary vascular tone may have a role in non-Q wave
infarction and the subsequent ischemic events that fre-
quently follow (4.39-43). ca lcium channel blockers. which
are potent coronary vasodilators. might be recommended .
Indeed , a recent study (44) has demonstrated that treatment
with diltiazem for up to 14 days has a highly protective
effect against reinfarction and refractory angina in patients
recovering from acute non-Q wave infarction. Finall y . if
pat ients with non-Q wave infarction demonstrate sympto-
matic ischemia during predischarge exerc ise testing. it seems
reaso nable to con sider them ca ndida tes for early co ronary
angiography and revascularization with either angioplasty
or bypass surgery. dependin g on coronary anatomic find-
ings. becau se the propensity for recurrent ischemic eve nts
is particularly high in this subgro up (4. 23-28,45).
We thank Elizabeth Howk for excellent assistance in the preparation of
this manuscript.
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